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Abstract. Present worldwide debate, including certain national approaches, lead to highly 
diversified tendencies for the implementation of agricultural systems involving a higher or lesser role 
played by fertilizer employment in their success, but they are all called to make a contribution to the 
achievement of qualitative and quantitative food quantities, while increasing soil fertility and 
environmental protection. In terms of scientific fundamentals with regard to complex food chain 
effects, all agricultural systems are perfectible and thus make it impossible for an ultimate and 
complete achievement of objectives set by human society, cosumers and soil fertility increase 
requirements. 
Potato crop fertilizer application does not always bear the mark of the agricultural systems in 
terms of varieties, content and doses applied, as the purpose and importance of this crop frequently 
determines attention granted to the achievement of high production results that are much better than in 
other plants. In this context, the objectives of our research, as well as the research-experiment of the 
effect of foliar fertilizer assortments ultimately provide applicable variants for agricultural practice 
that are applied on the inside and the outside of the practised agricultural system. 
The present paper aims at preseting the results obtained by applying a wide range of foliar 
fertilizers on the Redsec variety, during the 2005, 2006 and 2007, when the productive effect of these 
fertilizers was highlighted and differentiated according to the fertilizer assortment and conditions of 
application. 
Differentiation of effects obtained by foliar fertilizer application and the level of tuber 
production are dependant on the application of these fertilizers through varieties exhibiting an 
essential macroelement nutritive balance or i the particular coposition, there is a predominance of 
nitrogen presence and concentration (such assortments like Lecol, Folifert and Fortifert). These results 
show that the effect of foliar fertilizers applied is first due to the involvement of these compositions 
within the nitrogen cycle and its assimilatio that can be capitalized at an optimal level through the 
simultaneous representation of phosphorus and potassium in their composition. 
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INTRODUCTION 
 
Potato crop fertilizer application does not always bear the mark of the agricultural 
systems in terms of varieties, content and doses applied, as the purpose and importance of this 
crop frequently determines attention granted to the achievement of high production results 
that are much better than in other plants. In this context, the objectives of our research, as well 
as the research-experiment of the effect of foliar fertilizer assortments ultimately provide 
applicable variants for agricultural practice that are applied on the inside and the outside of 
the practised agricultural system (Rusu M. et al., 2008). 
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It is thus obvious that for the ecopedoagrochemical conditions of our country, both in 
principle and in practice, one must comply with the requirements of agrochemical 
optimization of the soil-plant system, as well as the harmonization of the nutritive demands of 
plants (in our case, the potato) with the soil’s agrochemical traits (pH, organic-C, humus, N, 
P, K, etc.), as well as matching differentiated fertilization technologies with the plant’s 
agricultural and cultivation context, as fertilization is included at an integrated level within 
agrophytotechnical measures in the case of the potato. As such, we consider that the results 
presented connected to fertilizer application in potato represent a scientific basis for a superior 
nutrient capitalization in this crop and leads to the rational management of nutritive elements 
in the soil-plant system (Marilena Mărghitaş et al., 2003). 
 
MATERIALS AND METHODS 
 
Patterns and variants of field experiments have included differentiated fertilization 
variants by means of soil mineral fertilizers with N80P80, as well as foliar (with recent-
generation foliar varities). Experiments had differentiated patterns and variants according to 
years, in order to achieve research objectives. 
• Experiments conducted inn 2005: on the gleiosoil of Cojocna cultivated with the 
Redsec potato variety included the following differentiated fertilization variants 
by means of foliar fertilizers and soil mineral fertilization with N80P80: 
- 1. Unfertilized control; 
- 2. Folifert; 
- 3. Fertcomplex C; 
- 4. Lecol 20-30-30; 
- 5. Lecol 60-30-30; 
- 6. Lecol 90-60-60; 
Foliar fertilizers were applied by means of 3 treatments in solutions of 1% (Folifert 
and Fertcomplex C) and 0,5% concentrations, respectively for the three Lecol varieties.
 
  
• Experiments conducted in 2006: on the typical Cojocna chernozem under 
cultivation with the Redsec potato variety, the following differentiated 
fertilization variants were included, with foliar fertilizers and soil mineral 
fertilization with N80P80: 
- 1. Martor Unfertilized control; 
- 2. Ecofertil P; 
- 3. Fortifert 4-1-1; 
- 4. Fortifert 2-3-1; 
- 5. Fortifert 1-4-1; 
- 6. Folifert 9-9-7. 
Foliar fertilization was applied by means of three treatments in solutions of 1% 
concentration.
 
  
• Experiments conducted in 2007: on the typical Cojocna chernozem under 
cultivation with the Redsec potato variety included two factors of differentiated 
foliar fertilization:  
Factor A: foliar and soil mineral fertilization with N80P80 
- 1. Unfertilized control;  
- 1. Ecofert 1; 
- 2. Ecofert P; 
- 3. Lecol 60-30-30. 
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Factor B: folair fertilization- devoid of any soil fertilization for 2 consecutive 
years: 
- 1. Unfertilized control; 
- 2. Ecofertil P; 
- 3. Fortifert 4-1-1; 
- 4. Fortifert 2-3-1; 
- 5. Fortifert 1-4-1; 
- 6. Folifert 9-9-7. 
Foliar fertilizers were applied by means of 3 treatments in concentrations of 1% 
(Ecofert 1 and Ecofert P) and 0,5%  for the Lecol variety. 
 
 
RESULTS AND DISCUSSIONS 
 
Folair fertilizers are unanimously considered stimulating and corrective products for 
mineral fertilization, playing a secondary part that determines a significant increase of the 
productive control of soil existing or applied elements without substituting root (soil) 
fertilization methods. In relation to the latter, folair fertilizers have a supplementary 
(complementary) role in balancing and optimizing the fertilization system applied to 
horticultural and  agricultural plants  (Dana Daniela et al., 2008), (Dorneanu A. et al., 2005), 
(Rusu M. et al., 2008). 
Potato is a plant exhibiting average and high specific and global consumptions of 
nutritive elements (according to the variety under cultivation). It is also able, within certain 
agrochemical conditions and for large qualitative tuber productions, to capitalize the 
application of folair fertizers fit within the framework of soil fertilizations.  
The results obtained through the application of a large variety of foliar fertilizers on 
the Redsec variety, during 2005, 2006, 2007 emphasized the productive effect of these 
fertilizers differentiated according to the category of the foliar variety and conditions of 
application (Tab. 1., 2., 3.; Fig. 1., 2., 3.). 
 
Tab. 1 
Production results on the effect of foliar fertilization on potato  
(year 2005) (Redsec variety) (N80P80  soil fertilization) 
 
No. Fertilization variant 
Average tuber production 
t/ha % Difference 
 t/ha 
Significance of 
difference Duncan test 
1 Control 28.37  100,0 0,00 Mt. A 
2 Folifert 39.40 138.9 11.03 *** B 
3 Fertcomplex C 36.37 128.2 8.00 ** BC 
4 Lecol 20-30-30 39.87 140.5 11.50 *** BC 
5 Lecol 60-30-30 43.37 152.9 15.00 *** C 
6 Lecol 90-60-60 43.67 153.9 15.30 *** C 
           DL(5%)                                                              4.22 
           DL(1%)                                                              5.99 
           DL(0,1%)                                                           8.68 
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Fig. 1. Interaction of differentiated foliar fertilization on tuber production  
(2005) 
 
Tab. 2 
Production results on the effect of foliar fertilization on potato  
(year 2006) (Redsec variety) (N80P80  soil fertilization) 
 
No. Fertilization variant Average tuber production 
t/ha % Difference 
 t/ha 
Significance of 
difference Duncan test 
1 Control 20.27 100,0 0,00 Mt. A 
2 Ecofertil P 27.25 134.4 6.98 *** B 
3 Fortifert 4-1-1 32.80 161.8 12.53 *** C 
4 Fortifert 2-3-1 33.15 163.5 12.88 *** C 
5 Fortifert 1-4-1 31.90 157.3 11.63 *** C 
6 Folifert 9-9-7 33.43 164.9 13.16 *** C 
            DL(5%)                                                                                      1.49 
            DL(1%)                                                                                      2.12 
            DL(0,1%)                                                                                  3.06 
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Fig. 2. Interaction of differentiated foliar fertilization on tuber production  
(2006) 
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Tab. 3 
Production results on the effect of foliar fertilization on potato  
(year 2006) (Redsec variety) (N80P80  soil fertilization) 
 
No. Fertilization variant Average tuber production 
t/ha % Difference 
 t/ha 
Significance of 
difference Duncan test 
1 Control 31.13 100,0 0,00 Mt. A 
2 Ecofert 101 35.86 115.2 4.73 *** B 
3 Ecofert P 31.72 101.9 0.95 *** C 
4 Lecol 60-30-30 37.08 119.1 5.95 *** D 
              DL(5%)                                                     0.03 
              DL(1%)                                                     0.05 
              DL(0,1%)                                                  0.07 
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Fig. 3. Interaction of differentiated foliar fertilization on tuber production  
(2007) 
 
 
In the same context, one may assess that the effect of foliar application is significantly 
and determinantly ensured by complex NP fertilization applied to the soil. The results 
obtained confirm other researches that show that the effect of foliar fertilization is even more 
obvious when the soil has a better nutrient supply or this agrochemical status is determined by 
previous or simultaneous fertilizations (Biveescu Geanina et al., 2006), (Rusu M. et al., 
2008), (Borlan Z., Aurelia Diaconu, 1995). 
Therefore, the results obtained show the inclusion of foliar fertilizer application within 
potato cultivation technology, thus creating accessible results for practical work both in terms 
of differentiated soil and foliar fertilization, that may bring forth a superior capitalization of 
the productive potential of the soil and plant, as well as the synergic or interaction effects of 
fertilizer varieties applied to the soil or extraradicularly.  
Production diversification and its incraese as an effect of foliar fertilizer application 
are highly significant in the alternative of employing this fertilization system devoid of any 
any appropriate soil application, which supports and enhances the effect of folair fertizers, as 
previously established (Tab. 4.; Fig. 4.). 
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Tab. 4 
Production results on the effect of folair fertilization in potato  
(year 2007), (Redsec variety) (no soil f)rtilization for 2 consecutive years 
 
N. Fertilization variant Average tuber production 
t/ha % Difference t/ha Signficance of 
diffrence 
Duncan 
Test 
1 Martor 20.00 100,0 0,00 Mt. A 
2 Ecofertil P 22.17 110.9 2.17 - B 
3 Fortifert 4-1-1 27.88 139.4 7.88 *** D 
4 Fortifert 2-3-1 24.26 121.0 4.26 * C 
5 Fortifert 1-4-1 25.20 126.0 5.20 * C 
6 Folifert 9-9-7 32.10 160.5 12.10 *** E 
              DL(5%)                                                      4.20 
              DL(1%)                                                      5.60 
              DL(0,1%)                                                   7.20 
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Fig. 4. Interaction of differentiated foliar fertilization on tuber production  
(year 2007), (Redsec variety) (no soil fertilization for 2 consecutive years) 
 
 
First and foremost, Redsec tuber productions are clearly reduced to the neutralization 
of soil-applied fertilizers for two years. For a plant such as the potato, the remanent effects of 
previous fertilizations are not sufficiet and efficient to cover its intensive nutritive 
consumption. Thus, tuber productions are significantly reduced. As  there is a nutrient deficit 
in the soil or applied to the soil, the differentiation of foliar fertilizers employed to the crop is 
even more obvious, while production differences (increases) are statistically provided. First, 
the folair composition Folifert 9-9-7 is positively emphasized, with a NPK nutritive balance, 
followed by Folifert 4-1-1, with a preponderance of nitrogen in the fertilization formula.  
This confirms even further the previous observations on the differentiation of folair 
fertilizers as an effect on tuber productions is determined by their complex and balanced 
composition, and secondly as the advantage of a stronger and more rapid involvement of the 
nitrogen (N) in the soil-plant cycle, where the nutritive rati (N: P: K) is favourable. This effect 
and the preponderant and more rapid involvement of nitrogen are due to the high mobility of 
nutritive nitrogen ions (NO −3  and NH +4 ). 
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Multiannual results obtained with the application of foliar fertilizers show that in the 
case of those crops intensively exploiting the soil and fertilization, solely foliar fertilizers 
devoid of any soil-ensured agrochemical optimum do not provide the best production results. 
These results are always inferior to those obtained by means of fertilization solutions that 
show an interaction of soil and foliar fertilization. At the same time, this interaction and its 
superior capitalization allow for a resizing of doses applied to the soil, on the basis of their 
reduction and thus supplying, by means of foliar fertilizers, for a better and more productive 
employment of soil existing or applied nutrients. Therefore, the two fertilization methods- soil 
and foliar- may mutually determine their effect and efficiency at every level (agronomic, 
agrochemical and economic). 
 
CONCLUSIONS 
 
Potato can significantly capitalize foliar fertilizer application that is optimally fit into 
the system of soil fertilization, and at the same time exhibit a secondary and corrective 
character in relation to main soil fertilization. The favourable effect of foliar fertilization is 
conditioned by the optimum soil representation of nutritive elements; 
Out of all foliar fertilizers, results differentiated those exhibiting a macroelement 
nutritive balance with a preponderance of the nitrogen concentration (such as Lecol, Folifert 
and Fortifert), as their effect is highly due to the involvement of these compositions in 
nitrogen cycle and assimilation; 
In the case of an appropriate soil fertilization, the efect of foliar fertilization is short-
term or not ensured at maximum parameters of effciency, as this plant- the potato- shows 
average and high nutritive consumptions and a high rhythm of nutrient absorption during 
growing and flowering phenphases.  
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